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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording liquid for ink jet which is excellent in 
dispersion stability and jetting stability, does not cause a pigment to soak into the inside of 
fibers of a recording paper and improves the optical density on the recording paper by 
dispersing or dissolving a self-dispersible pigment and a copolymer of acrylic acid with maleic 
acid (anhydride) in an aqueous medium. 

SOLUTION: In an aqueous medium, a self-dispersible pigment having a particle diameter 
corresponding to 50% volume accumulation of at least 80 nm, a particle diameter corresponding 
to 99% volume accumulation of not more than 400 nm, each measured by means of a dynamic 
laser scattering grain size distribution meter and an average primary particle size of 10-150 nm, 
and 0.01-1 wt.% of a copolymer having a number average mol.wt. of 1,000-100,000 obtained by 
copolymerizing acrylic acid with maleic acid (anhydride) in a molar ratio of 5/1 to 1/1 are 
dispersed or dissolved to obtain the recording liquid for ink jet having a viscosity (25° C) of 
0.8-20 mPa.s and a surface tension of 25-60 mN/m, Record is made on a plain paper of a Beck 
smoothness of 25-80 sec using this recording liquid for ink jet. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Recording ink for ink jets which distributes or dissolves and comes a copolymer 
with a self-distributed pigment and an acrylic acid, a maleic acid, or its anhydride into an 
aquosity medium. 

[Claim 2] Recording ink for ink jets according to claim 1 whose self-distributed pigment is 
the carbon black or the organic pigment which has a carboxyl group or a sulfone radical on 
a pigment front face. 

[Claim 3] To the pigment dispersing element whose surface tension when considering as 
20 % of the weight of pigment concentration which consists only of a self-distributed 
pigment and water is 60 or more mN/m It comes to add a copolymer with an aquosity 
medium and an acrylic acid, a maleic acid, or its anhydride. Recording ink for ink jets given 
in claim 1 , or 2 any 1 terms which are characterized by for total particle diameter of 50% of 
volume measured with the particle-size-distribution plan of the dynamic light scattering by 
the laser of the above-mentioned self-distributed pigment being 80nm or more, and total 
particle diameter of 99% of volume being 400nm or less. 

[Claim 4] Recording ink for ink jets given in claim 1 thru/or 3 any 1 terms whose number 
average molecular weight of a copolymer with an acrylic acid, a maleic acid, or its 
anhydride is 1000-100000. 

[Claim 5] Recording ink for ink jets given in claim 1 thru/or 4 any 1 terms characterized by a 
copolymer with an acrylic acid, a maleic acid, or its anhydride being a copolymer obtained 
by carrying out the polymerization of an acrylic acid, a maleic acid, or its anhydride by the 
mole ratio of 5 / 1 - 1/1. 

[Claim 6] Recording ink for ink jets given in claim 2 thru/or 5 any 1 terms characterized by 
including the neutralizer of the carboxyl group on a copolymer with an acrylic acid, a maleic 
acid, or its anhydride, and the front face of a pigment, or a sulfone radical. 
[Claim 7] Recording ink for ink jets given in claim 1 thru/or 6 any 1 terms whose content in 
an acrylic acid, a maleic acid, or the recording ink of a copolymer with the anhydride is 0.01 
- 1 % of the weight. 

[Claim 8] Recording ink for ink jets given in claim 1 thru/or 7 any 1 terms whose first [ an 

average of ] particle diameter of a self-distributed pigment is 10-150nm. 

[Claim 9] The ink jet record approach characterized by using and recording the recording 

ink for ink jets according to claim 1 on the regular paper for the Beck smoothness 20 - 80 

seconds. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recording ink for ink jets. It is related 
with the pigment-content powder type recording ink for aquosity ink jets excellent in 
distributed stability and a printing property, and the ink jet record approach to the regular 
paper using it in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, as recording ink which distributed the pigment 
to the aquosity medium, what distributed the pigment in the drainage system medium using 
a surfactant or water soluble resin is used as indicated by JP,64-6074,A, JP,64-31881,A, 
JP,3-134073,A, etc. Moreover, the recording ink which carried out without the dispersant 
self-distribution of the carbon black which oxidized the front face into the drainage system 
medium is similarly used as indicated by JP,8-3498,A. 

[0003] However, since the recording ink which used the pigment is distributing the particle 
in a liquid, it is difficult for it to be easy to generate the blinding in a printer head as 
compared with the recording ink which used the color, and to secure regurgitation stability. 
Moreover, generally, since the particle size distribution of a pigment were large, when the 
recording ink of hypoviscosity was prepared, regurgitation stability fell during preservation 
in many cases under sedimenting a big and rough particle and the effect of a big and rough 
particle. Furthermore, when distributing a pigment without self-dispersibility using 
dispersants, such as a surfactant and water soluble resin, comparatively a lot of 
dispersants are needed. When the recording ink obtained using such a dispersing element 
is printed in the so-called regular papers, such as non-coated paper, a pigment particle 
permeates the interior of the fiber of the recording paper under the effect of the superfluous 
dispersant which exists in recording ink, and the printing object of satisfactory optical 
density is not obtained in many cases. 
[0004] 

[Problem(s) to be Solved by the Invention] The trouble of the above-mentioned 
conventional technique is solved, it excels in distributed stability and the regurgitation 
stability in a nozzle, and a pigment does not sink into the interior of the fiber of the detail 
paper, but the purpose of this invention is to offer the recording ink for aquosity ink jets with 
the high optical density in the record paper, and the ink jet record approach using it. 
[0005] 

[Means for Solving the Problem] this invention persons found out that the optical density of 
a printing object might be improved by making the recording ink for ink jets which makes it 
come to distribute a self-distributed pigment in an aquosity medium contain a copolymer 
with an acrylic acid, a maleic acid, or its anhydride. Moreover, it had the above distributed 
particle size to some extent, and when the recording ink which does not contain a big and 
rough particle was used, it resulted that a printing object with the usually high optical 
density in the paper was obtained good [ regurgitation stability ] in a header and this 
invention. 
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[0006] That is, this invention relates to the recording ink for ink jets which distributes or 
dissolves and comes a copolymer with a self-distributed pigment and an acrylic acid, a 
maleic acid, or its anhydride into an aquosity medium. Moreover, this invention relates to 
the above-mentioned recording ink for ink jets whose self-distributed pigment is the carbon 
black or the organic pigment which has a carboxyl group or a sulfone radical on a pigment 
front face. Moreover, this invention relates to the above-mentioned recording ink for ink jets 
whose total particle diameter of 50% of volume which came to add a copolymer with an 
aquosity medium and an acrylic acid, a maleic acid, or its anhydride to the pigment 
dispersing element whose surface tension when considering as 20 % of the weight of 
pigment concentration which consists only of a self-distributed pigment and water is 60 or 
more mN/m, and was measured with the particle-size-distribution plan of the dynamic light 
scattering by the laser of the above-mentioned self-distributed pigment is 80nm or more . 
and whose total particle diameter of 99% of volume is 400nm or less. 
[0007] Moreover, this invention relates to the above-mentioned recording ink for ink jets 
whose number average molecular weight of a copolymer with an acrylic acid, a maleic acid, 
or its anhydride is 1000-100000. Moreover, this invention relates to the above-mentioned 
recording ink for ink jets whose copolymer with an acrylic acid, a maleic acid, or its 
anhydride is a copolymer obtained by carrying out the polymerization of an acrylic acid, a 
maleic acid, or its anhydride by the mole ratio of 5 / 1 - 1/1. Moreover, this invention relates 
to the above-mentioned recording ink for ink jets containing the neutralizer of the carboxyl 
group of a copolymer with an acrylic acid, a maleic acid, or its anhydride, and a carbon 
black pigment front face, or a sulfone radical. 

[0008] Moreover, this invention relates to the above-mentioned recording ink for ink jets 
whose content in an acrylic acid, a maleic acid, or the recording ink of a copolymer with the 
anhydride is 0.01 - 1 % of the weight. Moreover, this invention relates to the above- 
mentioned recording ink for ink jets whose first [ an average of ] particle diameter of a self- 
distributed pigment is 10-150nm. Furthermore, this invention relates to the ink jet record 
approach which uses and records the above-mentioned recording ink for ink jets on the 
regular paper for the Beck smoothness 20 - 80 seconds. 
[0009] 

[Embodiment of the Invention] Although a self-distributed pigment drops off using a 
dispersant etc., it is a pigment which may be easily distributed in water, and as a self- 
distributed pigment, the carbon black or the organic pigment which has acid functional 
groups, such as a carboxyl group and a sulfone radical, or those salts on a pigment front 
face is used suitably. In addition, since osmosis in the interior of recording paper fiber of a 
pigment may be promoted and the optical density of a printing object falls under the effect 
of a superfluous dispersant when it cannot distribute in an aquosity medium but recording 
ink is adjusted, if dispersants, such as a surfactant and water soluble resin, are not used so 
much, the pigment without self-dispersibility is unsuitable to the invention in this application. 

[0010] The self-distributed pigment which has a carboxyl group and a sulfone radical on a 
pigment front face is obtained by performing surface treatment, such as oxidation treatment 
and sulfonation processing, to a pigment. In an aquosity medium, after oxidation treatment 
on the front face of a pigment heat-treats a pigment with oxidizers, such as a nitric acid, a 
sulfuric acid, potassium persulfate, potassium permanganate, and the following ** halogen 
acid salt, it can be performed by the approach of rinsing. Moreover, after the sulfonation 
processing on the front face of a pigment heat-treats a pigment with sulfonation agents, 
such as a sulfonation pyridine salt, amidosulfuric acid, fluosulfonic acid, chlorosulfuric acid, 
a sulfur trioxide, an oleum, and a sulfuric acid, it can be performed by the approach of 
rinsing. 

[001 1] the pigment with which the carbon black used as the raw material of a self- 
distributed pigment is manufactured by various approaches, such as the channel black 
method, the furnace black method, and the acetylene black method, - it is - both acid 
carbon neutral carbon and basic carbon - although - it can be used. As carbon black, 
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specifically Mitsubishi Chemical 7 [ MA-], MA-8, MA-100, #2200B, # 2600, MCF88, No.10B, 
No.33, No.40, No.4000B, Regal by No.52, CF-9, and Cabot Corp. 400R, 660R, 330R, 
MOGUL Color by L and Degussa AG Black FW1, FW18, S170, S150, Printex REVEN by U, 
35, and the Colombia carbon company The 1255th grade can be illustrated. 
[0012] As an organic pigment used as the raw material of a self-distributed pigment 
Toluidine red, toluidine MARUN, Hansa Yellow, benzidine yellow, Insoluble azo pigment, 
such as pyrazolone red, RITORU red, helio bordeaux, Solubility azo pigment, such as 
pigment scarlet and Permanent Red 2B, The derivative from vat dye, such as alizarin, an 
indanthrone, and thioindigo MARUN, Phthalocyanine pigment, such as a copper 
phthalocyanine blue and Phthalocyanine Green, The Quinacridone system pigments, such 
as the Quinacridone red and the Quinacridone Magenta, Perylene system pigments, such 
as perylene red and perylene Scarlett, isoindolinone yellow, Isoindolinone system 
pigments, such as isoindolinone Orange, isoindole pigment, Pyran SURON system 
pigments, such as pyran SURON red and pyran SURON Orange, A thioindigo system 
pigment, condensation azo pigment, a bends imidazolone system pigment, Flavan SURON 
yellow, acyl amide yellow, kino FUTARON yellow, nickel azo yellow, copper azomethine 
yellow, a peri non orange, anthrone Orange, dianthraquinonyl red, dioxazine violet, etc. can 
be illustrated. It is desirable from points, such as lightfastness, to use at least one sort of 
organic pigments chosen from the group which consists of the Quinacridone system 
pigment, phthalocyanine pigment, a bends imidazolone system pigment, an isoindolinone 
system pigment, and a kino FUTARON system pigment especially. 

[0013] As for the above-mentioned self-distributed pigment, it is desirable that the first [ an 
average of ] particle diameter is 10-150nm. When the first [ an average of ] particle 
diameter of a pigment exceeds 150nm, by the system of hypoviscosity like the recording ink 
for ink jets, sedimentation of a pigment is generated during preservation in many cases. 
Moreover, when the first [ an average of ] particle diameter of a pigment is less than 10nm, 
the condensation between particles is intense and it is difficult to distribute to stability 
similarly. When the primary particle of a pigment is the above-mentioned magnitude, 
sedimentation in recording ink is prevented and recording ink with good distributed stability 
is obtained. 

[0014] Moreover, as for the recording ink for ink jets of this invention, it is desirable that it is 
the thing to which the surface tension when considering as 20 % of the weight of pigment 
concentration which consists only of the above-mentioned self-distributed pigment and 
water comes especially to add 60 or more mN/m of copolymers with a water liquid and an 
acrylic acid, a maleic acid, or its anhydride to the pigment dispersing element which are 65 
or more mN/m and 75 mN/m or less preferably. When the surface tension of the above- 
mentioned pigment dispersing element is less than 60 mN/m, the water-soluble matter 
which is a by-product at the time of preparing an impurity and a self-distributed pigment 
may be contained so much, and while the distributed stability of recording ink is spoiled, the 
optical density of a printing object also falls. 

[0015] Furthermore, 80nm or more of total particle diameter of 50% of volume measured 
with the particle-size-distribution plan of the dynamic light scattering by laser is 100nm or 
more especially preferably, and, as for the particle size distribution of the self-distributed 
pigment in the recording ink for ink jets of this invention, it is desirable that 400nm or less of 
total particle diameter of 99% of volume is 350nm or less especially preferably. When total 
particle diameter of 50% of volume is less than 80nm, a pigment penetration-comes to be 
easy inside recording paper fiber, and the optical density of a printing object falls. 
Moreover, when total particle diameter of 99% of volume exceeds 400nm, preservation 
stability and the regurgitation stability in a nozzle fall under the effect of a big and rough 
particle, and quality satisfactory as recording ink is not acquired. 

[0016] In this invention, the copolymer with an acrylic acid, a maleic acid, or its anhydride is 
added in order to improve the optical density of a printing object. This copolymer is effective 
in improving the optical density of recording ink by very little addition, and it is desirable that 
the content in recording ink is 0.01 - 1 % of the weight. When a content is less than 0.01 % 
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of the weight, the effectiveness of improving the optical density of a printing object is low. 
Moreover, since distributed stability falls and condensation of a pigment particle is 
generated when exceeding 1 % of the weight, while the regurgitation stability in a nozzle 
falls, the optical density of a printing object falls. 

[0017] The copolymer with an acrylic acid, a maleic acid, or its anhydride is usually 
compounded by the radical polymerization by approaches, such as solution polymerization, 
a suspension polymerization, and a bulk polymerization. As for the number average 
molecular weight of the copolymer obtained, it is desirable 1000-100000, and that it is 
especially 1000-50000. Moreover, as for the mole ratio of the acrylic acid in a copolymer, a 
maleic acid, or its anhydride, it is desirable that it is 5 / 1 - 1/1 . When a copolymer is the 
above-mentioned presentation, it is desirable in respect of the optical density of the 
distributed stability of a pigment, the regurgitation stability in a nozzle, and a printing object. 

[0018] Furthermore, as for the recording ink for ink jets of this invention, it is desirable that 
the neutralizer of the carboxyl group on a copolymer with an acrylic acid, a maleic acid, or 
its anhydride and the front face of a pigment or a sulfone radical is included. Since it is hard 
to dissociate the acid functional group on the front face of a pigment when a neutralizer is 
not included, charge repulsion sufficient between pigment particles in an aquosity medium 
does not occur, but distributed stability falls. Moreover, similarly, since it is hard to 
dissociate an acrylic acid, a maleic acid, or the carboxyl group of a copolymer with the 
anhydride, it is hard coming to dissolve in an aquosity medium. As a neutralizer, various 
organic amines, such as the hydroxide and ammonia of alkali metal, such as a sodium 
hydroxide and a potassium hydroxide, triethylamine, and triethanolamine, N,N- 
dimethylethanolamine, etc. are used suitably. 

[0019] The aquosity medium which constitutes the recording ink of this invention is a water 
liquid which contains an aquosity solvent water and if needed. As water, the ion exchange 
water, distilled water, or purified water from which the metal ion etc. was removed is used in 
49 - 95% of the weight of the range of recording ink. The aquosity solvent which works as a 
moisturizer for preventing desiccation in the nozzle part of recording ink, and solidification 
of recording ink, making an aquosity solvent inject recording ink to stability, and preventing 
desiccation by the passage of time of a nozzle to it, When the printing hand-ed of recording 
ink is an ingredient with permeability like paper, there are an aquosity solvent which already 
commits osmosis of the recording ink to paper for drying [ of ******** ] as a penetrating 
agent carried out early, and an aquosity solvent which works as a dryer for speeding up 
desiccation in the paper of recording ink. 

[0020] As an aquosity solvent which works as a moisturizer, 1 ,3-propanediol, 1 , 2- 
hexandiol, a diethylene glycol, triethylene glycol, tetraethylene glycol, a polyethylene glycol, 
dipropylene glycol, 2 and 4, 6-hexane triol, a glycerol, tetra-furfuryl alcohol, the ketone 
alcohol, a N-methyl-2-pyrrolidone, a permutation pyrrolidone, 4-methoxy-4-methyl 
pentanone, etc. can be illustrated. Are, it is mixing by carrying out and these aquosity 
solvents are used in the independent range of recording ink which is 2 - 25 % of the weight 
preferably one to 50% of the weight. 

[0021] As an aquosity solvent which works as a penetrating agent, alkylene glycol, such as 
glycol ether of the polyethylene-glycol mono-lauryl ether, such as the diethylene-glycol 
monobutyl ether, ethylene glycol monobutyl ether, and ethylene glycol monoethyl ether, 
ethylene glycol, and propylene glycol, can be illustrated. Are, it is mixing by carrying out 
and these aquosity solvents are used in the independent range of recording ink which is 1 - 
5 % of the weight preferably zero to 5% of the weight, if [ than this ] more [ the aquosity 
solvent which works as a penetrating agent has effectiveness sufficient by the amount of 
the above used and ] - a blot of printing and a paper omission (print through) - a lifting - it 
becomes less desirable 

[0022] As an aquosity solvent which works as a dryer, lower alcohol, such as a methanol, 
ethanol, and isopropyl alcohol, can be illustrated. Are, it is mixing by carrying out and these 
aquosity solvents are used in the independent range of recording ink which is 1 - 10 % of 
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the weight preferably 0.1 to 20% of the weight. In the ink jet recording ink of this invention, 
various additives including an antifungal agent and a chelating agent can be added. In the 
recording ink for ink jets of this invention, additives other than the above-mentioned self- 
distributed pigment, an acrylic acid, a maleic acid or a copolymer with the anhydride, a 
neutralizer, and an aquosity medium, such as coloring adjuvants, such as other aquosity 
resin, antiseptics, and a color, a chelating agent, pH modifier, a defoaming agent, a urea, 
and a dimethyl urea, can be added. 

[0023] As other aquosity resin, in order to improve further, it can use the water resisting 
property of a printing object, and fixable for water-soluble or water-dispersion resin, being 
independent or mixing. As water soluble resin, acrylic resin, polyester system resin, 
polyamide system resin, polyurethane system resin, polyvinyl alcohol, cellulose ester, a 
polyvinyl pyrrolidone, etc. are mentioned, and, specifically, these are used in 0-1% of the 
weight of the range of recording ink. Moreover, as water-dispersion resin, acrylic resin, 
polyester system resin, polyurethane system resin, etc. are mentioned, and, specifically, 
these are used in 0 - 5% of the weight of the range of recording ink. 
[0024] Antiseptics prevent putrefaction of recording ink and generating of mold, and amine 
salt [ of sodium dehydroacetate, a sodium benzoate, sodium viridin thione-1 -oxide, zinc 
pyridine thione-1 -oxide, 1, 2-bends iso thiazoline-3-ON, and 1-bends iso thiazoline-3-ON ], 
2, and 2-dibromo-2-nitro ethanol etc. is used. These are used in 0.05 - 1.0% of the weight 
of the range of recording ink. 

[0025] A chelating agent blocks the metal ion in recording ink, a deposit of an insolubility 
object etc. is prevented in a deposit of the metal in the nozzle section, or recording ink, and 
the sodium salt of ethylenediamine TETORAASE tick acid and ethylenediamine 
TETORAASE tick acid, the diammonium salt of ethylenediamine TETORAASE tick acid, 
the tetra-ammonium salt of ethylenediamine TETORAASE tick acid, etc. are used. These 
are used in 0.005 - 0.5% of the weight of the range of recording ink. 
[0026] Moreover, a color can be used in a form which does not have a problem in a water 
resisting property and lightfastness for the purpose of adjustment of a hue, grant of 
concentration, etc. Moreover, since pH of recording ink is adjusted and stability with the 
stability of recording ink thru/or recording ink piping in a recording device is acquired, the 
buffer solutions, such as pH regulators, such as an amine, mineral salt, and ammonia, and 
a phosphoric acid, can be used. Moreover, since generating of the bubble at the time of 
circulation of recording ink, migration, or recording ink manufacture is prevented, a 
defoaming agent can also be added. 

[0027] After the recording ink for ink jets of this invention distributes the above-mentioned 
self-distributed pigment and usually makes it the watercolor pigment dispersing element of 
10 - 50 % of the weight of pigment contents into an aquosity medium, it adds other aquosity 
resin, a neutralizer, and other additives to this watercolor pigment dispersing element an 
aquosity medium, an acrylic acid, a maleic acid or a copolymer with the anhydride, and if 
needed, and can manufacture them by carrying out mixed stirring by DISUPA etc. In 
addition, manufacture of a watercolor pigment dispersing element can be performed using 
DISUPA, a sand mill, a homogenizer, etc. The above-mentioned watercolor pigment 
dispersing element performs centrifugal separation if needed, and removes a big and rough 
particle. 

[0028] As for a watercolor pigment dispersing element, it is desirable the filter of 1 .0 
micrometers or less of apertures, the filter of 0.65 micrometers or less of apertures, and to 
filter enough with the filter of 0.45 micrometers or less of apertures further before dilution or 
to the back. By filtering with the filter of 1.0 micrometers or less of apertures, and removing 
coarse grain, the recording ink for ink jets with the good regurgitation stability in a nozzle is 
obtained. Filtration by centrifugal separation can also be performed in advance of filter 
filtration, thereby, blinding in filter filtration is lessened and filter exchange can be lessened. 
[0029] Although the viscosity of recording ink is based also on the method of a recording 
device, in 25 degrees C, it is desirable that it is 0.8 - 20 mPa-s. When viscosity exceeds 20 
mPa-s, the regurgitation stability of recording ink may be reduced, although it is desirable 
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that it is 25 - 60 mN/m as for the surface tension of recording ink and especially pH is not 
restrained - the range of 4-12 - it is the alkalescence of 7-9 preferably. Also when it 
records on the regular paper for the Beck smoothness 20 - 80 seconds, the pigment 
particle of recording ink of this invention for ink jets in recording ink is not depressed to the 
interior of a regular paper, and a color-enhancing good record object is obtained. 
[0030] 

[Example] Hereafter, although this invention is further explained to a detail based on an 
example, especially this invention is not limited to an example. The section and % express 
weight section and weight % among an example, respectively. 

[0031] (Example 1) The polymerization of an acrylic acid and the maleic anhydride was 
carried out by 5/1 of mole ratios, and the copolymer A of number average molecular weight 
5000 was obtained. After mixing and stirring the water dispersing element (surface tension 
73 mN/m when considering as "CAB-O-JET 300" by Cabot SUPESHARUTI KEMIKARUZU 
ink company, 15% [ of solid content ], and 20% of pigment concentration) 25.0 section of 
carbon black (self-distributed pigment) which has a carboxyl group, and the following raw 
material on a pigment front face, filtration under reduced pressure was carried out with the 
membrane filter made from a nitrocellulose of 1.0 micrometers of apertures, and recording 
ink was prepared. 

Copolymer A The 1.0 sections Glycerol The 6.0 sections Acrylic resin emulsion The 2.3 
sections ("F-157" by Japan polymer incorporated company, 40% of solid content) 
Purified water The 65.7 sections [0032] (Example 2) The polymerization of an acrylic acid 
and the maleic anhydride was carried out by 3/1 of mole ratios, the copolymer B of number 
average molecular weight 10000 was obtained, and the recording ink of the following 
presentation was prepared like the example 1 . 

Water dispersing element of carbon black which has a carboxyl group on a pigment front 
face (the Cabot SUPESHARUTI KEMIKARUZU ink company make) "CAB-O-JET 300", 
15% of solid content The 25.0 sections Copolymer B The 0.5 sections Glycerol The 6.0 
sections Acrylic resin emulsion The 2.3 sections ("F-157" by Japan polymer incorporated 
company, 40% of solid content) 

Purified water The 66.2 sections [0033] (Example 3) The polymerization of an acrylic acid 
and the maleic anhydride was carried out by 2/1 of mole ratios, the copolymer C of number 
average molecular weight 50000 was obtained, and the recording ink of the following 
presentation was prepared like the example 1 . 

Water dispersing element of carbon black which has a carboxyl group on a pigment front 
face (the Cabot SUPESHARUTI KEMIKARUZU ink company make) "CAB-O-JET 300", 
15% of solid content The 25.0 sections Copolymer C The 0.1 sections Glycerol The 6.0 
sections Acrylic resin emulsion The 2.3 sections ("F-157" by Japan polymer incorporated 
company, 40% of solid content) 

Purified water The 66.6 sections [0034] (Example 4) The recording ink of the following 
presentation was prepared like the example 1 . 

Water dispersing element of carbon black which has a carboxyl group on a pigment front 
face (the Cabot SUPESHARUTI KEMIKARUZU ink company make) "CAB-O-JET 300", 
15% of solid content The 25.0 sections Copolymer A (what was obtained in the example 1) 
The 0.005 sections Glycerol The 6.0 sections Acrylic resin emulsion The 2.3 sections ("F- 
157" by Japan polymer incorporated company, 40% of solid content) 
Purified water The 66.695 sections [0035] (Example 5) The recording ink of the following 
presentation was prepared like the example 1 . 

Water dispersing element of carbon black which has a carboxyl group on a pigment front 
face (the Cabot SUPESHARUTI KEMIKARUZU ink company make) "CAB-O-JET 300", 
15% of solid content The 25.0 sections Copolymer B (what was obtained in the example 2) 
The 2.0 sections Glycerol The 6.0 sections The acrylic resin emulsion 2.3 section ("F-157" 
by Japan polymer incorporated company, 40% of solid content) 

Purified water The 64.7 sections [0036] (Example 6) The polymerization of an acrylic acid 
and the maleic anhydride was carried out by 10/1 of mole ratios, the copolymer D of 
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number average molecular weight 5000 was obtained, and the recording ink of the 
following presentation was prepared like the example 1 . 

Water dispersing element of carbon black which has a carboxyl group on a pigment front 
face (the Cabot SUPESHARUTI KEMIKARUZU ink company make) "CAB-O-JET 300", 
15% of solid content The 25.0 sections Copolymer D The 1 .0 sections Glycerol The 6.0 
sections Acrylic resin emulsion The 2.3 sections ("F-157" by Japan polymer incorporated 
company, 40% of solid content) 

Purified water The 65.7 sections [0037] (Example 7) The polymerization of an acrylic acid 
and the maleic anhydride was carried out by 5/1 of mole ratios, the copolymer E of number 
average molecular weight 120000 was obtained, and the recording ink of the following 
presentation was prepared like the example 1 . 

Water dispersing element of carbon black which has a carboxyl group on a pigment front 
face (the Cabot SUPESHARUTI KEMIKARUZU ink company make) "CAB-O-JET 300", 
15% of solid content The 25.0 sections Copolymer E The 1 .0 sections Glycerol The 6.0 
sections Acrylic resin emulsion The 2.3 sections ("F-157" by Japan polymer incorporated 
company, 40% of solid content) 

Purified water The 65.7 sections [0038] (Example 1 of a comparison) The recording ink of 
the following presentation was prepared like the example 1 . 

Water dispersing element of carbon black which has a carboxyl group on a pigment front 
face ( "CAB-O-JET 300" by the Cabot SUPESHARUTI KEMIKARUZU ink company, 15% of 
solid content) The 25.0 sections Glycerol The 6.0 sections Acrylic resin emulsion The 2.3 
sections ("F-157" by Japan polymer incorporated company, 40% of solid content) 
Purified water The 66.7 sections [0039] (Example 2 of a comparison) The nonself 
distributed carbon black ("pudding tex 55" by Degussa AG) 15.0 section, the acrylic resin 
system pigment agent ("PDX-6101" by Johnson polymer incorporated company) 7.0 
section, and the purified water 82.0 section were mixed, the sand mill distributed, and the 
watercolor pigment dispersing element was prepared. After mixing and stirring the 
watercolor pigment dispersing element 25.0 obtained section and the following raw 
material, filtration under reduced pressure was carried out with the membrane filter made 
from a nitrocellulose of 1.0 micrometers of apertures, and recording ink was prepared. 
Copolymer A (what was obtained in the example 1) The 1.0 sections Glycerol The 6.0 
sections Acrylic resin emulsion The 2.3 sections ("F-157" by Japan polymer incorporated 
company, 40% of solid content) 

Purified water The 65.7 sections [0040] About the recording ink prepared in the example 
and the example of a comparison, viscosity, the diameter of a particulate material, 
regurgitation stability, lightfastness, and preservation stability were evaluated. An 
evaluation result is shown in Table 1 . Evaluation was performed according to the following 
approaches. 

[0041] [Viscosity] Brookfield viscometer (Tokyo Keiki Make) was used, and the viscosity in 
60rpm was measured at 25 degrees C. 

The particle size distribution of [diameter of particulate material] recording ink were 
measured with the particle-size-distribution meter (the "micro truck UPA model 9230" by 
Nikkiso Co., Ltd.) of the dynamic light scattering by laser. Three measurement per each 
recording ink was performed, those averages were computed, and it asked for total particle 
diameter of 50% of volume and, and total particle diameter of 99% of volume. 
[0042] The cartridge of an ink jet printer ("DeskJet560J" by Hewlett Packard) was filled up 
with [regurgitation stability] recording ink, it printed on "4024 paper" by Xerox Corp., and 
viewing estimated the printing condition of a record object. 

O :dot omission, turbulence-less ** of a direction : the turbulence of a dot omission, x:dot 
omission with turbulence of a direction, and a direction measured the optical density of the 
remarkable printing object "4024 paper" by [optical-density] Xerox Corp. with the reflection 
density plan (made in Macbeth "RD918") slightly. 

[0043] Promotion of the [preservation stability] recording ink with the passage of time was 
carried out for four weeks at 60 degrees C, the diameter of a particulate material and 
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viscosity of recording ink before and behind promotion were measured, and preservation 
stability was evaluated. 
(Diameter of a particulate material) 

O total particle diameter of 50% of total particle diameter [ of 50% of volume / of +1 Onm - 
+50nm ] x.volume of the recording ink after promotion of the recording ink before promotion 
is [ total particle diameter of 50% of :volume of the recording ink after promotion / total 
particle diameter of 50% of total particle diameter / of 50% of volume / of less than +10nm / 
**:volume of the recording ink after promotion of the recording ink before promotion ] larger 
than total particle diameter of +50nm of 50% of volume of the recording ink before 
promotion (viscosity change) 

O the viscosity of the recording ink after :promotion — the viscosity of the recording ink after 
+0.2 or less mPa-s [ of viscosity ] **:promotion of the recording ink before promotion - 
viscosity +0.2 mPa-s of the recording ink before promotion — large - [0044 than viscosity 
+0.5 mPa-s of the recording ink before promotion] with the larger viscosity of the recording 
ink after +0.5 or less mPa-sx: promotion 
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[0045] 

[Effect of the Invention] By this invention, the recording ink for ink jets excellent in 
distributed stability came to be obtained. Moreover, the printing object which used the 
pigment-content powder type recording ink obtained by this invention is excellent in 
lightfastness as compared with the printing object which used the recording ink which used 
the color. Furthermore, a printing object with the high reflection density in the record paper 
came to be obtained by using a self-distributed pigment and making a copolymer with an 
acrylic acid, a maleic acid, or its anhydride contain in recording ink. 



[Translation done.] 
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